Go. 09/388,063 


CLAIMS 


p J 5. A capacitor comprising first aijld second conductive electrodes having a 
high k capacitor dielectric region positioned therebetween, the high k capacitor 
' dielectric region comprising a layer of mietal oxide having multiple different metals 
bonded with oxygen, one of the metals when bonded with oxygen having a first 
current leakage potential, another of the metals when bonded with oxygen having a 
second current leakage potential which is greater than the first current leakage 
potential, the layer comprising at least one portion having a greater concentration of 
the one metal bonded with oxygen whph is more proximate at least one of the first 
and second electrodes than another portion more proximate a center of the layer. 


6. The capacitor of claim/ 5 wherein the another portion has a greater 
concentration of the another of the metals bonded with oxygen than the one portion. 

7. The capacitor of claitfti 5 wherein the layer comprises portions having a 
greater concentration of the one metal bonded with oxygen more proximate both the 
first and second electrodes thar/the another portion more proximate the center of the 
layer. 


8. The capacitor oj 
one electrode. / 
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9. The capacitor of claim 5 wherein the layer comprises portions having a 
greater concentration of the one metal Bonded with oxygen more proximate both the 
first and second electrodes than the another portion more proximate the center of the 
layer, said greater concentration port/ons respectively contacting the first and second 
electrodes. / 

1 0. The capacitor of claim 5 wherein the metal oxide with multiple different 
metals bonded with oxygen comprises a titanate, and the one metal comprises 
titanium. / ^ 

r 

11. (Amended) /The capacitor of claim 5 wherein the capacitor dielectric 
region consists essentially of the layer. 
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12. A capacitor comprising first and second conductive electrodes having a 
high k capacitor dielectric region positioned therebetween, the high k capacitor 
dielectric region comprising a layer of metal oxide having multiple different metals 
bonded with oxygen, one of the metals when bonded with oxygen producing a first 
material having a first current leakage potential, absence of the one metal in the 
oxide creating a vacancy and a second material having a second current leakage 
potential which is greater than the first current leakage potential, the layer comprising 
at least one portion having a greater concentration of the first material which is more 
proximate at least one of the first ana second electrodes than another portion more 
proximate a center of the layer. / 

13. The capacitor of claim 12 wherein the layer comprises portions having 
a greater concentration of the first material more proximate both the first and second 
electrodes than the another portion more proximate a center of the layer. 

14. The capacitor/of claim 12 wherein the at least one portion contacts the 
one electrode. / 

15. The capacitor of claim 12 wherein the layer comprises portions having 
a greater concentration of the first material more proximate both the first and second 
electrodes than the another portion more proximate a center of the layer, said greater 
concentration potions respectively contacting the first and second electrodes. 
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1 6. The capacitor of claim 1 2 wherein the metal oxide with multiple different 
metals bonded with oxygen comprises a /itanate, and the one metal comprises 
titanium. / 

17. (Amended) The capacitor p claim 12 wherein the capacitor dielectric 
region consists essentially of the layer/ 

1 8. A capacitor comprising fflrst and second conductive electrodes having a 
high k capacitor dielectric region positioned therebetween, the high k capacitor 
dielectric region comprising a layer of metal oxide having multiple different metals 
bonded with oxygen, one of the/metals when bonded with oxygen having a first 
dielectric constant, another of the metals when bonded with oxygen having a second 
dielectric constant which is lessrthan the first dielectric constant, the layer comprising 
at least one portion having a/greater concentration of the one metal bonded with 
oxygen more proximate a center of the layer than another portion more proximate 
either of the first and second electrodes. 

19. The capacitor of claim 18 wherein the another portion contacts one of 
the first and second electrodes. 


20. The capacitor of claim 18 wherein the another portion has a greater 
concentration of the another of the metals bonded with oxygen than the one portion. 
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21 . The capacitor of claim 1 8 wherein the layer comprises portions having 
a greater concentration of the another metal bonded with oxygen more proximate 
both the first and second electrodes than the one portion more proximate the center 
of the layer, said greater concentration portions respectively contacting the first and 
second electrodes. / 

22. (Amended) The capacitor of claim 18 wherein the capacitor dielectric 
region consists essentially of the/layer. 

23. The capacitor of maim 1 8 wherein the metal oxide with multiple different 
metals bonded with oxygen comprises a titanate, and the another metal comprises 
titanium. / 

24. The capaci/or of claim 1 8 wherein the metal oxide with multiple different 
metals bonded with oxygen comprises barium strontium titanate, and the one metal 
comprises at least one of barium and strontium. 
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25. A capacitor comprising first ar/d second conductive electrodes having a 
high k capacitor dielectric region positioned therebetween, the high k capacitor 
dielectric region comprising a layer of metal oxide having multiple different metals 
bonded with oxygen, one of the metals when bonded with oxygen producing a first 
material having a first dielectric constant, absence of the one metal in the oxide 
creating a vacancy and a second material having a second dielectric constant which 
is less than the first dielectric cor/stant, the layer comprising at least one portion 
having a greater concentration of /he first material which is more proximate a center 
of the layer than another portion more proximate either of the first and second 
electrodes. 

26. The capacitor o/claim 25 wherein the layer comprises portions having 
a greater concentration of Je first material more proximate both the first and second 
electrodes than the another portion more proximate a center of the layer. 

27. The capacitor of claim 25 wherein the another portion contacts the one 
electrode. 


28. The capacitor of claim 25 wherein the layer comprises portions having 
a greater concentrition of the another material more proximate both the first and 
second electrodes than the one portion more proximate a center of the layer, said 
greater concentration portions respectively contacting the first and second electrodes. 
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29. (Amended) The capacitor of j^laim 25 wherein the capacitor dielectric 
region consists essentially of the layer. 

30. The capacitor of claim 25 ^herein the metal oxide with multiple different 
metals bonded with oxygen comprises a titanate. 




31 . The capacitor of claim£5 wherein the metal oxide with multiple different 
metals bonded with oxygen comp/ises barium strontium titanate, and the one metal 
comprises at least one of bariumr and strontium. 

32. (Amended) A capacitor comprising first and second conductive 
electrodes having a high k charge storage dielectric region positioned therebetween, 
the high k charge storage dielectric region comprising a layer of metal oxide having 
multiple different metals bonded with oxygen, the layer having varying stoichiometry 
across its thickness, the layer comprising an inner region, a middle region, and an 
outer region, the middle i/egion having a different stoichiometry than both the inner 
and outer regions, wherein the electrodes comprise material of at least one of 
conductively doped polysilicon, conductively doped hemispherical grain polysilicon, 
tungsten, tungsten niyride, tantalum nitride, titanium nitride and titanium oxygen 
nitride. 
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